Gillisia marina sp. nov., from seashore sand, and emended description of the genus Gillisia T was allocated to the genus Gillisia (family Flavobacteriaceae) and was most closely related to the type strain of Gillisia mitskevichiae (99.0 % 16S rRNA gene sequence similarity). Optimal growth occurred at 25 6C and with 3 % NaCl. The only isoprenoid quinone was menaquinone-6 (MK-6), the predominant fatty acids were C 16 : 0 , iso-C 15 : 1 G, iso-C 16 : 0 and summed feature 3 (comprising C 16 : 1 v6c and/or C 16 : 1 v7c), and the DNA G+C content was 34.9 mol%. The polar lipids were phosphatidylethanolamine, two unidentified aminolipids and several unidentified polar lipids. Based on phylogenetic inference and phenotypic data, we conclude that strain CBA3202 T represents a novel species of the genus Gillisia, for which the name Gillisia marina sp. nov. is proposed. The type strain is CBA3202 T
The genus Gillisia (family Flavobacteriaceae in the phylum Bacteroidetes), proposed by , currently comprises six species with validly published names: Gillisia limnaea , Gillisia sandarakina, Gillisia illustrilutea, Gillisia hiemivivida (Bowman & Nichols, 2005) , Gillisia mitskevichiae (Nedashkovskaya et al., 2005) and Gilisia myxillae (Lee et al., 2006) . Members of the genus Gillisia have been isolated from a variety of brackish or marine environments such as a brackish Antarctic lake, marine sponge, sea-ice algae and seawater (Van Trappen, 2011) . The taxonomic position of a novel bacterial strain, which was isolated from a marine environment and designated CBA3202 T , was assessed using a polyphasic taxonomy approach, according to the proposed minimal standards for describing new bacterial taxa in the family Flavobacteriaceae (Bernardet et al., 2002) . The whole-genome sequence of strain CBA3202 T has recently been published (Nam et al., 2012) .
Strain CBA3202
T was isolated from sand on a seashore (33 u 279 380 N 126 u 569 070 E) in Seongsan, Jeju Island, Republic of Korea. A 5 g sample of sand was suspended in distilled water, diluted 10-fold and spread onto marine agar 2216 (MA; Difco). A pure culture was obtained by repeated subcultivation. For long-term preservation, strain CBA3202
T was stored at 280 u C in marine broth 2216 (MB; Difco) supplemented with 20 % (v/v) glycerol. Two reference strains, G. mitskevichiae KACC 15410 T and G. hiemivivida CIP 108528 Biotechnology), and 16S rRNA gene sequencing was conducted as described previously (Roh et al., 2008) . SeqMan software (DNASTAR) was used to assemble the nearly full-length 16S rRNA gene sequence (1441 bp). The calculation of pairwise 16S rRNA gene sequence similarity and the identification of phylogenetic neighbours were achieved using the EzTaxon-e server (http://eztaxon-e. ezbiocloud.net/) (Kim et al., 2012) . The 16S rRNA gene sequences of the novel strain and of related species in the genus Gillisia were aligned using the multiple sequence alignment program CLUSTAL X in BioEdit ver. 7.0. Phylogenetic trees were reconstructed using MEGA5 (Tamura et al., 2011) with the neighbour-joining (NJ) (Saitou & Nei, 1987) and maximum-parsimony (MP) (Kluge & Farris, 1969) methods. A bootstrap analysis was performed using a consensus tree based on 1000 randomly generated trees. Fig. 1 shows that strain CBA3202
T fell within the cluster of species of the genus Gillisia in both phylogenetic trees with high bootstrap values (99 % and 78 % in the NJ and MP trees, respectively). Strain CBA3202
T was closely related to the type strains of G. mitskevichiae (99.0 % 16S rRNA gene sequence similarity), G. hiemivivida (97.1 %), G. myxillae (96.3 %), G. limnaea (96.0 %), G. illustrilutea (94.4 %) and G. sandarakina (93.8 %), as well as Salinimicrobium marinum (93.7 %) and Salinimicrobium gaetbulicola (93.6 %). DNA-DNA hybridization was performed using the fluorometric method of Ezaki et al. (1989) with a non-treated, black polystyrene microplate (MaxiSorp; FluoroNunc) and photobiotin-labelled DNA probes of strain CBA3202
T . The hybridization temperature was 37 u C and all reactions were performed five times. The highest and lowest of the five values were excluded and the three remaining values were used to generate the DNA-DNA homology value. The DNA-DNA homology values of strain CBA3202 T with G. mitskevichiae KACC 15410 T and G. hiemivivida CIP 108528 T were 45.3 % and 24.5 %, respectively.
All phenotypic tests described below were performed on strain CBA3202 T and the two reference strains using MA or MB as the basal media unless otherwise indicated. Growth on MA was evaluated at 4, 10, 15, 20, 25, 30, 35 and 40 u C after 2 weeks of incubation. The requirement for and tolerance of NaCl were assessed after 2 weeks of incubation using a medium that contained all of the constituents of MA except NaCl, which was supplemented with 0, 1, 2, 3, 4, 6, 8, 10, 12, 14 or 16 % (w/v) NaCl. Growth was also evaluated on Luria-Bertani agar (LBA; Difco), R2A agar (Difco), tryptic soy agar (TSA; Difco) and nutrient agar (NA; Difco). Growth under anaerobic conditions was determined in an anaerobic chamber (Coy Laboratory Products), in which the atmosphere consisted of N 2 /CO 2 / H 2 (90 : 5 : 5, by vol.). The cell morphology and presence of flagellum were analysed using an electron microscope (Supra 55VP; Carl Zeiss). Before transmission electron microscopy observations, Formvar-coated copper grids with a 200 mesh were floated on a droplet of the sample, which was followed by negative staining with 2 % uranyl acetate for 45 s, two washes with deionized water and air drying. Hydrolysis of aesculin and gelatin was tested according to the protocol of Smibert & Krieg (1994) . Tests for Gram staining, catalase and oxidase activities, nitrate reduction, production of indole and H 2 S [using Kligler iron agar (Difco)], motility in semi-solid agar, endospore formation and hydrolysis of casein and starch were performed as described by Benson (2002) . Gliding motility and production of flexirubin type pigments were assessed according to the method of Bernardet et al. (2002) . Hydrolysis of Tween 20, Tween 40, Tween 80 and DNA / 0.02
Ulvibacter litoralis Gillisia marina sp. nov. . All data from this study. In conventional tests, all strains showed optimal growth at 25 u C and with 3 % NaCl and were positive for growth on MA, catalase and oxidase activities and hydrolysis of DNA*, gelatin, starchD, Tween 20D, Tween 40 and Tween 80. All strains were negative for Gram staining, growth on LBA, R2A agar, TSA and NA, anaerobic growth on MA, nitrate reduction, production of indole and H 2 S, presence of flexirubin type pigments, flagella, gliding motility, motility in semi-solid agar, endospores and hydrolysis of CM-cellulose, chitin and L-tyrosine*. In API ZYM strips, all strains were positive for alkaline phosphatase, esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase; but negative for lipase (C14), cystine arylamidase, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase*, bglucosidase*, a-mannosidase and a-fucosidase. In API 50 CH strips, all strains were positive for glycerol, D-glucose, sucrose and raffinose; but negative for erythritol, D-arabinose*, L-sorbose, inositol, D-sorbitol, methyl a-D-mannoside, N-acetylglucosamine*, amygdalin, arbutin, xylitol, Dlyxose, D-tagatose, D-fucose and L-arabitol. +, Positive; 2, negative; W, weakly positive. Aesculin was tested as described by Gonzalez et al. (1978) and hydrolysis of CM-cellulose was assessed using a published method (Percival Zhang et al., 2006) . Hydrolysis of chitin (2.5 g l 21 ) and L-tyrosine (0.5 g l
21
) was determined from the appearance of clear zones around colonies. The enzyme activities and utilization of various substrates as sole carbon sources were assessed using API ZYM and API 50 CH test strips with the AUX medium (bioMérieux), respectively, according to the manufacturer's instructions. The API ZYM and API 50CH strips were incubated at 25 u C for 4 h and 2 weeks, respectively. The cells of strain CBA3202
T were strictly aerobic, Gram-staining-negative and catalase-and oxidase-positive rods. Detailed phenotypic data are presented in the species description and in Table 1 . Strain CBA3202
T could be distinguished from G. mitskevichiae KACC 15410
T by hydrolysis of aesculin and esterase (C4), trypsin and N-acetyl-b-glucosaminidase activities and from G. hiemivivida CIP 108528
T by the colony pigmentation, growth at 4 u C, growth with 0 % NaCl, hydrolysis of aesculin and casein and esterase (C4) activity.
For the cellular fatty acid analysis, strain CBA3202 T , G. mitskevichiae KACC 15410 T and G. hiemivivida CIP 108528 T were cultivated on MA at 20 u C and harvested at the same physiological age, i.e. after 144, 69 and 144 h, respectively. Cells were collected from the third sector when tiny colonies were visible on the fourth sector (Sasser, 1990) . Fatty acids were saponified, methylated and extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.2). The fatty acids were analysed by GC (model 6890; Hewlett Packard) and identified using the TSBA6 database of the Microbial Identification System (Sasser, 1990) . The fatty acid compositions of strain CBA3202
T and the two reference strains are shown in Table 2 . C 16 : 0 was a predominant fatty acid in all strains. Major amounts of iso-C 15 : 1 G, iso-C 16 : 0 and summed feature 3 (comprising C 16 : 1 v6c and/or C 16 : 1 v7c) were also present. Strain CBA3202
T differed from the two reference strains by presence of C 10 : 0 and iso-C 16 : 1 G and absence of iso-C 16 : 1 H. The polar lipids of strain CBA3202
T and the two reference strains were extracted and analysed by TLC on silica gel glass plates (Merck), which were sprayed with 5 % ethanolic molybdophosphoric acid, ninhydrin, molybdenum blue and anaphthol-sulfuric acid, according to the method of Minnikin et al. (1984) . The detected polar lipids of strain CBA3202
T and the two reference strains were phosphatidylethanolamine, two unidentified aminolipids and several unidentified polar lipids. No glycolipids were detected. The polar lipid profiles of the three strains only differed in the presence of a few unidentified polar lipids (Fig. 2) . The respiratory quinones of strain CBA3202 T were characterized by HPLC according to the protocols of Collins (1985) and Wu et al. (1989) , using menaquinone-6 (MK-6) extracted from Gillisia myxillae UST050418-085 T as a reference. Strain CBA3202 T had MK-6 as the only isoprenoid quinone. MK-6 is the only or major respiratory quinone in all species of the genus Gillisia and all members of the family Flavobacteriaceae (Bernardet, 2011) . The DNA G+C content of strain CBA3202 T was 34.9 mol% as determined on the basis of the wholegenome sequence (Nam et al., 2012) . This value was within the range reported for species of the genus Gillisia (32-37.8 mol%; Bowman & Nichols, 2005; Lee et al., 2006; Nedashkovskaya et al., 2005; .
In conclusion, strain CBA3202
T is closely related to members of the genus Gillisia, but it can be clearly differentiated from the type strains of species of the genus Gillisia. Based on the results of the polyphasic approach, strain CBA3202
T is described below as a novel species within the genus Gillisia, for which the name Gillisia marina sp. nov. is proposed. In addition, an emended description of the genus Gillisia is proposed on the basis of new data obtained in this study. The description of the genus is as given by , with the following amendments. bGalactosidase activity is species-dependent. The predominant fatty acids may include C 16 : 0 depending on the culture conditions. The major polar lipids in the type strains of the three analysed species are phosphatidylethanolamine and two unidentified lipids.
Description of Gillisia marina sp. nov.
Gillisia marina (ma.ri9na. L. fem. adj. marina of the sea, marine). 
